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SOLAR OBSERVATIONS
SOLAR RADIATION MEASUREMENTS DURING TaBLE 1.—Solar radiattor inlensities during December 1985
DECEMBER 1935 {Gram-calories per minute per square centimeter of normal surfacej
By Irving F. Hanp, Assistant in Solar Radiation Investigations WASHINGTON, D. C.
For a description of instruments employed and their
exposures, the reader is referred to the January 1935, Sun’s zenith distance
REviEWw, page 24. L .
Table 1 shows that solar radiation intensities averaged Ba.m.|78.7° | 75.7° | 70.7° | 60.0° | 0.0° | 60.0° | 70.7° | 75.7° | 78.7° | Noan
slightly below normal at Washington for December, ‘
and above normal at both Madison and Lincoln. Date | . Alr mass Local
Table 2 shows an excess in the amount of total solar mer. mean
and sky radiation at New York, Fresno, Fairbanks, time A M. P. M. time
Twin Falls, and Miami. All other stations were below
normal for the month. e | 50| 40 | 30| 20 |*10| 20|30 |40 560]| e

Table 3 shows relatively low water-vapor content {or
the 2 days on which turbidity measurements were oo
obtained. Dec.

Polarization measurements obtained on 3 days at Db
Washington give a mean of 57 percent, with & maximum  Dec.
of 63 percent on the 4th. Both of these values are close  Des
to the December normals. At Madison, only one Means. -
polarization was obtained owing to snow and ice cover
after the 4th. This gave a value of 61 percent, which is MADISON. WIS.
I(I)lwer thal.ln either the maximum or mean normals for )
the month.

For the year, Washington, Madison, and Riverside
received less radiation from the sun and sky on a horizon-
tal surface than normal; New Orleans was normal, while
all the other stations received more radiation than their
y earl_y normals. * Extrapolated.
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TABLE 1.—Solar radiation tntensities during December 1935—Con.
LINCOLN, NEBR.

DecEMBER 1935

BLUE HILL, MASS.

TaBrLe 1.—Solar radiation intensities during December 1936—Con.

Sun’s zenith distance Sun’s zenith distance
8a.m.| 78.7° | 75.7° | 70.7° | 60.0° | 0.0° | 60.0° | 70.7° | 75.7° | 78.7° | Noon
88.Mm.| 78.7° | 75.7° | 70.7° | 60.0° | 0.0° | 60.0° | 70.7° | 75.7° | 78.7° | Noon
Date T5th Air mass Local
Date sth Air mass Local mer. mean
Zuer mean time A. M. P. M. 291‘"
L ime
time solar
A. M. P. M. time
e. 5.0 4.0 3.0 20 1 *10| 20 3.0 4.0 5.0 e
e. 50 | 40 ) 3.0 | 20 ; 10 ) 20 § 30 | 40 | 50 € 1985 mm | cal. | cal. | eal. | cal. | cal. | cal. | cal. | cal. | cal. | mm
Dee. 2.5 3 A . . . . . . 2.4
Dec. 3.2 2.5
min Dec. L7 L5
1.63 Dec. 1.1 1.3
3.30 Dec. 4.2 3.6
5. 36 Dec. 2.9 2.5
4,75 Dec. 2.0 2.1
1. 9 Dec. 1.7 L7
4.37 Dec 1.1 L3
3.45 Dec. 13 L6
3.05 Dee 1.5 L8
3.45 Dec 1.4 L7
1.37 Dec 1.4 L5
L .86 Dec. 13 1.4
Dec. 30___.__ 2.62 Dec. 1.5 1.5
Means. __.
Departures| Means.___{.......[ .80 1.05] 1,15 1.38|.___.| 1.38|1.20| 1.08| .95 | ..___
*Extrapolated.
TaBLE 2.—Average daily totals of solar radiation (direct+diffuse) received on a horizontal surface
Cram-calories per square centimeter
Week beginning- Madi N Pitt: Fai) Twi L N Ri BI Frid 3]
adi- ; ; ew itts- air- win a U oW iver- us riday an
son | Lincoln}Chicago| yoy | Fresno | poroh | panks | Falls | Jolla | MI8™i|orleans| side | Hill |Harbor | Ith8¢8 | Jyan
cal. cal. cal. cal. cal. cal. cal. cal. cal. cal. cal. cal. cal, cal. cal. cal.
Dec. 82 101 70 131 177 1011 9 131 209 286 182 211 152 77 106 74
Dec. 80 125 56 60 227 Rt J 5 143 202 310 178 245 84 55 60 517
Dec. 101 152 60 115 244 ey 6 194 250 328 284 231 172 97 102 503
Dee. 116 115 105 156 1685 116 % 5 140 213 299 163 193 188 80 113 436
Dec. +10 —35 —73 +1 +30 —19 +14 —2
Dec. —~57 -~32 —39 —-20 —31 —2 +1i2 +32
Dec. —18 —18 —28 —26 421 -+51 —69 +3
Dec. 24__ +19 —6 —63 +19 442 +14 —-20 —29
—5840 | —9,561 | +2,261 | 42,441 | 47,273 | +5,925 |..___._. é +1,562 | 45379 |- 4791 ~8 | —6,614 | oo |emeeoamemmcan ]
Percentage departure {or year
~47| =81 4L6| +26}{ +7.0| 4386 ‘ ________ 420 437 ... +0.5 0 =42 b e

1 8-day period.

TaBLE 3.—Total, I, and screened, 1,, I,, solar radiation intensity measurements, oblained during December 1935, and determinations of the
atmospheric turbidity factor, 8, and water-vapor content, w=depth tn millimeters, if precipitated

AMERICAN UNIVERSITY, WASHINGTON, D. C.

Iw-o Ipeo-Im
1.94 1.94
Date and hour angle, al%ftlgée Air mass Inm I, I Bimer Bry~ Bmean w Air-mass type
Percentage of solar
constant
1985
Dec. 21: ° 7 m gr. cal, gr. cal. gr. cal. mm
2:328. Mo 18 12 3.18 . 080 0.823 0.713 0.040 0.104 0.072 59.2 5.4 1.4 1 P,
D 222(? - D 1 1 PR, 19 o7 3.03 1. 089 827 L7156 .038 . 108 .072 60.0 5.7 L5
ec. 26:
1:52p.m_ . 22 25 2.61 1.176 . 933 . 768 . 030 . 068 . 049 68.9 10.3 6.2 | Po
200p. M ... . 21 10 2.69 1.172 . 930 . 765 . 025 . 062 044 68.7 10.3 5.9

Atimeospheric conditions during turbidity measurements

Dec. 21, temperature, —10° C.; wind, NW. 20; visibility, 30 miles.
Dec. 28, temperature, —14° C.; wind, NW. 18; visibility, 20 miles,
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TapLe 3.—Tolal, In, and screened, I,, I,, solar radiation intensily measurements, obtained during December 1935, and determinations of the
atmospheric turbidity factor, 8, and water-vapor content, w=depth in millimeters, if precipitaled—Continued

BLUE HILL METEOROLOGICAL OBSERVATORY OF HARVARD UNIVERSITY

Tmo Tymo-Im
1.94 1.94
Date and hour angle, 1935 a]st?tllt:fie Airmass| Im I, I b1 1, Bmean w Air-mass type
Percentage of solar
constant
1586
Dec. 3: ° 7 m gr.cal. | gr.eal. | gr.ecal mm
005 p. Mo 25 44 2.30 1.235 0.887 0.712 0.062 0. 056 0. 059 70.2 8.3 54| Po
2:1? 200 2 HE PR 18 20 3.18 1.139 .837 . . 050 . 054 . 052 63.1 6.0 3.3
1:36 p. 23 2 2.51 1.202 .937 . 050 . 054 .052 68.7 4.0 2.4 Ps
. 15 11 3.77 1. 152 .839 .712 . 039 . 056 . 048 61.2 3.8 2.8
2 19 12 2.99 . 700 . 550 . 468 .163 . 154 . 158 45.0 9.9 55| Po
24 57 2.36 1. 351 . 9A1 . 061 . 048 . 054 70.1 2.5 1.3 | Po
14 35 3.84 1.109 . 822 . 693 . 043 . 052 . 048 60.6 5.1 2.5
11 03 5.12 .818 . 646 JR:53 U R PRVSUPRRROIIUS (NRSRUII U PUPUUPRUUR Ry (PRpRRRY (RSE Po
. 8: 14 33 3.94 1. 046 774 . 860 .048 . 067 . 058 57.5 5.3 3.0| P,
28 16 21 3.53 1. 002 . 765 . 6848 .075 . 087 .081 54.3 4.3 2.2
! 24 26 2.41 1.184 . 848 . . 070 . 074 .072 65.6 6.5 40| Py
2: 15 12 3.77 1.021 . 762 . 060 074 . 087 56.5 5.6 2.8
.2:35' am 3.72 1.013 . 766 . 646 . 082 . 0684 . 083 57.1 6.5 3.2 Po
0:34p. m 2,42 1. 248 . 874 . 749 . 060 .083 .072 65. 4 3.1 2.0
D 1:3225 p. 2.76 1.179 .826 701 . 051 . 095 .073 62.4 3.8 2.0
ec. 22:
0:20 a. 242 1.385 .974 . 027 . 025 .028 77.0 7.9 4.91] Py
D 2:2336 p. 3.51 1.135 .853 712 . 051 . 047 .049 62.3 5.7 2.9
ec. 23:
2:24 . 3.49 1. 067 775 . 661 . 047 049 048 62. 4 9.1 4.8 | Pr above Nyo
D 0:346 a. 2.44 1.191 .848 .719 .070 .102 . 086 68.8 9.4 5.8
ec. 24:
0:20 p. 2.43 1.264 .923 . . 048 . 034 . 041 72.8 9.8 7.2 | Po
2:00 p. 3.08 1. 186 . 875 L7208 . 049 .045 047 65.9 6.8 3.7
Dec. 25
2:25 a. 3.51 1.208 . 884 . 035 . 047 . 041 64.8 4.6 2.3 | Po
0:40 8. 2.51 1. 361 . 965 . 033 L 041 . 037 72.5 4.7 2.8
D 2:4278 D. 413 1.188 .8¢8 . 020 .031 .026 66.7 7.5 3.5 Po
ec. 27:
0:44 a. 2.46 1.322 . 922 . 768 .037 . 064 . 050 70.0 4.1 2.5 |Pe
0:08 p. 2.37 1.319 . 905 . 059 .044 . 0562 70.2 4.5 2.8
1:55 p. 2.53 1.193 . 850 . 045 . 056 . 050 70.1 8.3 5.1
Dec. 28:
2:35 a. 2.84 L2277 . 895 . . 055 . 074 . 064 63.9 2.7 1.4 Po
0:51 a. 2 51 1. 383 .973 . 805 .028 .028 .028 75.3 6.4 3.9
0:38 p. 2.48 1.378 . 956 .805 . 032 .032 . 032 74.4 5.7 3.5
2:08 p. 3.18 1. 252 .915 . 739 . 028 0! . 026 70.8 8.4 4.6
Dec. 31:
3:05 a. 5.12 1. 242 880 | 0 T4 e
1:47 a. 2.86 1. 358 . 966 .023 . 040 .032 7.7
0:49 p. 2. 50 1. 308 1. 000 . 039 . 056 . 048 7.6
30115 o B ¢ VORI PSP RO PRSI RT 1021 £ 3 Y . T (SR SORIRIPUN [P N ——

Atmospheric conditions

during solar radiation measurements.

Marvard University

Blue Hill Observatory

POSITIONS AND AREAS OF SUN SPOTS

[Communicated by Capt. J. F. Hellweg, U. S. Navy, Superintendent U. 8. Naval
Al Observatory. Data furnished by the U. 8. Naval Observatory in cooperation with
Date and time ir w Visi- 8k Harvard and Mount Wilson Observatories. The difference in longitude is measured
from apparent tem- ind bility | 1 v Cloudiness and remarks from the central meridian, positive west. The north latitude i3 positive. Areas are
noon pera- | Beaufort | ;g lus corrected for foreshortening and are expressed in millionths of the sun’s visible hemi-
ture sphere. The total area for each day includes spots and groups]
December 1935 Heliographic Area
3;2:32a.m 8 7 | Few Cl., few Acu. Es:af!tg_“ '1;;);:1
4;1:62 p. m.. 9 8] 1Acu. Date ard | Diff. in o | Lati for each Observatory
6; 1:59 a. m ] 8 Ft;v;rt fu. Moderate haze to time | longi- IE%%g;- L l?ctle- Spot | Group | day
6; 0:12a. m 10 8 | Few Cu. Light haze to north tude
and northeast.
12; 2:54 a. 7 7 1 1 Cu. Moderate haze.
17; 4:08 p. 9 g %Cl., b?u.f R ] c 1935 B R R .
; 2:51 a. 8 ow ., few Acu., few Cu. .
18 2:51 8 Moderate haze to north and Nov.1_.... 11 25 —=37.0 60.7 | —24.0 | ... 25 [ccoaee- M¢t. Wilson.
& Nov. 2 oo | RS T AR s 188 | UL s, Naval
;3:02a.m__..} —9.6 | NW5._.__. 8 7 | 3Ci. Light haze. ov.2 ... -23. . —25.5 {oeceana- , 8. Naval
%}; 038 :. m....| 72| NW35 8 71 3CL Li%;ht haze. Nov.3__.._|19 25 —68.0 | 359.0 [ —27.0 |__.___. 1,215 (... Mt. Wilson.
22; 2:56 . m____ X 9 7 | Few Cu. Moderate haze to —8.0 | 59.0 | +13.0 | b7 [
northeast. —3.0 64.0 | —22.0 |- 247 | 1,489
22;0:168. m____ 9 6 | No clouds. Light haze to north Nov. 4._._. 13 40 | —60.0 | 357.0 | —28.0 |.___.... 962 |.o.oo-- Do.
g T30 | eso| Faro [ o2 |50
23; 1:40a. m.._. 7 7|1 Ci. Moderate to dense haze. +8.0 . —24.0 (... ,
25, 0:358. m.... 9 8 | Few (13]u. Light water haze to Nov. 5 ... 1 3 ;?gg 3?’_}% —20.5 . ... 926 ... U. 8. Naval
south. . . f
27;0:23 8. m.... 3 9 6 | No clouds. Light haze. +15.0 60.3 3
28; 0:17 p. m... 3 9 8 1lz'Iew {.‘i.afewl&;rcju. Lii:]ht haze. Nov. 6 1 3 +Eg g 32‘;3 bl sii Do
;0:21p.om___.| —3.9 | NW3_____ X t 0. ov. 6. —40. . —20.5 |oceeeoo| TAL L. .
31;0:2tp.m 39| NW3 9 9 o clouds. oderate haz 988 s s [
+34.0 65.8 1 —25.0 154 lo._._... 1,040
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